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surveys during the pilot test showed that users were generally satisfied with site usability (77%). The
results of the readability testing indicate that future versions could be improved. Feedback from the focus
groups and interviews was generally positive. The use of multiple methodologies provided
comprehensive testing that is likely to have identified the majority of usability issues. Ways in which the
site can be maintained with up-to-date information and be promoted to the target population, informal
carers, need to be explored.
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ABSTRACT
Introduction
The Managing Medicines for People with Dementia v2 website was developed in three languages:
English, Italian and Macedonian, to assist informal caregivers in the task of managing medications.
Medication management is a complex task with potentially high stakes health outcomes, including
hospitalisation and death.
Methods
A mixed-methods evaluation was carried out. A survey was available tosite users and web-log data
were collected via Google Analytics, over a three month period. Subsequently, the quality and
suitability of the information, readability and usability of the website was evaluated; and focus
groups and interviews were conducted with end users from all three language groups.
Results
Data collected from the evaluation surveys, during the pilot, showed that users were generally
satisfied with site usability (77%). The results of the readability testing indicate that future versions
could be improved. Feedback from the focus groups and interviews was generally positive.
Discussion
The use of multiple methodologies provided comprehensive testing that is likely to have identified
the majority of usability issues. Ways in which this site can maintain up-to-date information and be
promoted to the target population, informal carers, needs to be explored.
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INTRODUCTION
In 2015, it was estimated that 46.8 million people worldwide were living with dementia 1and this
number is expected to nearly triple to 131.5 million by 2050 1. The current prevalence and expected
increase in people living with dementia (PLWD) represents a significant concern, making dementia
both a national and international health priority 2,3. In many countries, PLWD are cared for by
informal caregivers 4. In Australia, more than 70% of PLWD reside in the community 5 and most of
them are cared for in family homes by informal caregivers; their spouse or adult children 6. In
addition to their many other roles, these informal caregivers often need to understand how to
manage their family members’ medications appropriately, in order to prevent adverse drug events
which may result in hospitalisations 7.

Complications with medicine management can easily occur due to the complexity of this task. It
involves:


being informed about what is prescribed



maintaining continuous supplies of medications



assisting with administration



communicating with health care providers and care recipients



monitoring medication adherence



watching for medication-related side effects



granting or refusing consent for medications where the care recipient is no longer able
provide consent 8,9.

The complexities of medication management further increase as the care recipient’s cognitive
abilities deteriorate, as the person no longer has the mental capacity to undertake all of the tasks
required to safely manage their medicines 10,11.

3
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Despite these complexities, the role of informal caregivers in medication management remains an
under researched topic area. Few studies have looked exclusively at informal caregivers of PLWD 10–
12

, and even fewer studies have looked at the experience of ethnic minority family caregivers 13,14.

Unfortunately, there is currently little medication management support and information for informal
caregivers, especially those from culturally and linguistically diverse backgrounds 15. In an attempt to
bridge this gap, a university research group, in partnership with the local health district, collaborated
to develop a website, Managing Medications for People with Dementia (MMPD site).

Formative research
The original MMPD site was developed based on two years of extensive formative research 15–17. In
2012, participants from several ethnic minority groups (including Italian and Macedonian)
participated in three focus groups and seven individual one-on-one interviews, which explored the
informal caregivers’ medication management experiences15.

Thematic analysis of the transcribed data identified four prominent concerns or issues among carers:
1) medication management was a source of stress for family caregivers; 2) medication management
responsibility could be a point of conflict between the carer and the person living with dementia; 3)
family support of this care-giving role was considered extremely important; and 4) family caregivers
believed that they would benefit from external information and support regarding medication
management. These themes were used to guide the development of an online medication
management information resource for informal caregivers of PLWD. A pharmacist on the project
team ensured that all of the information provided was both current and accurate. This website was
the first version of the MMPD site. Health literacy guidelines were utilised to ensure that the
information was easy to understand 18. In addition, the content was pre-tested in English, with a
small number of informal caregivers and health professionals to ensure clarity and usefulness, prior
to having the material translated into Italian. The information, available online both as static written
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pages and as audio recordings, was professionally translated by Multicultural Health Services; this
service is responsible for ensuring that people from culturally and linguistically diverse backgrounds
have access and equity within the public health system. Following this, the resource’s content,
usefulness, appeal, cultural relevance, readability, presentation, accessibility, credibility was
assessed using an adapted version of the ‘Quality checklist for reviewing health information’ 19.
Evaluation feedback was also sought through informal caregiver support groups. Results from this
pre-testing informed the development and deployment of version two of the website, to ensure
better content management and also to include material translated into Macedonian. Translations
were provided in Italian and Macedonian as these are the most commonly spoken languages, other
than English, in the region.20 The website was designed by an external provider, in consultation with
the project team. The project team was comprised of a group of cross-disciplinary researchers with
backgrounds in: Education – specifically English as a second language; Information Technology;
Pharmacy; Medicine; Nursing and Public Health. This paper describes the piloting and user testing of
version 2 of the Managing Medicines for People with Dementia (MMPD v2 www.dementiameds.com).
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METHODS
The MMPD v2 site went live at the start of June 2015 and was publicised through personal contacts
and articles in relevant professional newsletters

21–24

. The MMPD v2 site underwent a series of

evaluation and user testing, which included: a user survey, usability testing, and assessment of
readability and quality of information provided. Approval for this study was granted through the
University’s Human Research Ethics Committee (HE11/436). The following sections outline the
various approaches and tools utilised to evaluate the site.

Internet Self-Management Uniform Reporting Framework
The Internet Self-Management Uniform Reporting Framework (iSMURF) was designed as a minimum
reporting set to allow the easy reporting of internet interventions supporting self-management of
chronic diseases 25. The Internet Self-Management Uniform Reporting Framework (iSMURF) has six
domains: web site design; support; study design; web site use; user characteristics and reporting
outcomes. The iSMURF tool has been used here to capture the specific components of the MMPD v2
evaluation (Figure 1).
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Figure 1: The internet Self-Management Uniform Reporting Framework (iSMURF)
Website design
Technological platform
Use of evidence based guidelines in site
design
Support
Provision of computer/ technical
equipment to participants
Provision of technical support
Use of clinicians/moderators
I.
Frequency of contact
II.
Mode of contact e.g. phone, email
etc
Provision of peer support e.g. forums
Was intervention incorporated into usual
care
Study design
Date of study
Length of study
Recruitment methods
Potential reach of intervention
Use of incentives
Use of reminders
Website use (from Google Analytics)
Engagement

WordPress
Yes/no – Name of guidelines
No
No
No
N/A
N/A
No
N/A
1st June 2015
31st August 2015
Online/offline
Open to everyone
No
No

Total number of visits: 3,117
Returning visitors: 9.7%; n=302
Most viewed page: Introduction
Exposure
Pages per session: 4.05
Average viewing time by participants: 2.13
mins
Attrition
Over time e.g. baseline and post intervention as
minimum: N/A
User characteristics (from Survey Monkey data)
Age
55-64 yrs: 41%; n=26
Sex
Female: 84%; n=54
Ethnicity
Spoke English at home: 81%; n=51
Computer confidence/internet experience
5+ yrs: 97%; n=61
Level of education
Tertiary educated: 97%; n=62
Health literacy
Measured using “Confident with Forms” 28
Inadequate health literacy: 7.8%; n=5
Number of co-morbid conditions
N/A
Reporting Outcomes
Inclusion of costs/ cost effectiveness data
No
Participant satisfaction
Qualitative & quantitative
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Google Analytics
Google Analytics (Google, Mountain View, California, USA https://analytics.google.com/) was set up
to collect web-log data from all visitors to the website during the pilot phase. This included
information on: number of site visitors; country of origin; visit duration and the device used by
participants.

Survey Monkey Evaluation
An online evaluation survey was available on the site between June and September 2015. Visitors to
the website could access the survey through an icon on the bottom left-hand navigation bar. This
icon was visible on all site pages. The survey was hosted by SurveyMonkey Inc. (San Mateo,
California, USA, www.surveymonkey.com) and contained 26 items which included demographic
questions; and a modified version of the Perceived Health Web Site Usability Questionnaire for
Older Adults (PHWSUQ) 26. The PHWSUQ comprised of ten questions across three domains:
satisfaction, ease of use and usefulness. The third domain, usefulness, had three questions, which
were modified to reflect the website content: ‘using this website will help me to understand more
about managing medicines’; ‘using this website helped improve my knowledge about managing
medicines’; and ‘using this website will help me to look after medicines for a person living with a
dementia’. The generic questions were modified in keeping with the findings of previous research 27.
The validity and reliability of this tool have been previously reported 26.

User Testing
Summative user testing was undertaken to ensure that the MMPD v2 site met the needs of the endusers. User testing is the process of observing, and learning from end-users as they perform tasks on
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a site under development. This is important because even experienced web users become confused
on an unfamiliar site by small problems 28. User testing is often part of a larger, iterative process,
used to create a well-refined product. The software program Morae Recorder (TechSmith, Okemos,
Michigan) was used to conduct the user testing. This software records participant’s visual, audio and
mouse movements.
A convenience sample, of participants who care for someone living with dementia, was recruited.
Prior to user testing, participants were asked to complete a short demographic survey, including
questions about age, gender, employment status, education levels and experience using the
internet. Subsequently, participants were asked to complete five tasks on the MMPD v2 site to
ensure different aspects of the usability of the website usability were evaluated (Figure 2). A thinkaloud method was utilised with participants to understand their thought processes, personal
opinions and reactions whilst completing each task. The two researchers who undertook the user
testing did not engage or help the participants unless the participant became very frustrated. Both
researchers wrote field notes based on their own observations after each testing session.

Figure 2: Usability Tasks
Task
Task 1
Task 2
Task 3
Task 4
Task 5

Please change the language settings from English to Italian. Once completed please
change the language settings back to English?
Locate the “Site Map” for the Website. Once located, please navigate to the page
titled “Generic Medicines”?
Please find the phone number for the Independent Living Centres, located on the
website?
Please find the area where you can subscribe for email updates about “Managing
Medicine For People With Dementia”?
Name aloud one benefit of the Blister Pack medicine system?
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Focus Groups and Interviews
The usefulness of the website was evaluated qualitatively, with caregivers from English, Macedonian
and Italian speaking backgrounds. Participants were recruited through advertising in local

community facilities (e.g. libraries), and via word-of-mouth. Focus group discussions were held
with both English (three focus groups; n=16) and Italian speaking caregivers (one focus group; n=6),
while individual interviews were conducted with Macedonian caregivers (n=9). Interviews were
conducted with the Macedonian participants as it proved hard to recruit interested participants
within a confined geographic location. Participants were asked to share their viewpoint on the
suitability, presentation, understandability, accessibility and credibility of content and were invited
to suggest improvements or additions to the site. Italian and Macedonian participants were also
asked to comment on the suitability of the in-language versions, including the written and audio
versions.

Quality and Suitability of Information
Three website rating tools were used to assess the MMPD v2 site for accessibility, quality and
reliability.

Suitability Assessment of Materials30 assessed six areas: content, literacy demand, graphics, layout
and type, learning stimulation and motivation and cultural appropriateness. For each factor, the
materials were categorised by the researchers and rated as not suitable (0), adequate (1) and
superior (2) based on the objective criteria.

Health-Related Web Site Evaluation Form31 has 36 questions, under the headings of: content,
accuracy, author, currency, audience, navigation, external links and structure. Each criteria was
defined as poor (<75%), adequate (75% - 89%) or excellent (>90%).

10
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Health on the Net32 provides a code of ethics for medical and health information on the internet.
The HONcode has eight principles: authority, complementary, confidentiality, attribution,
justification, transparency, financial disclosure and advertising. The HONcode Evaluation Checklist
consisted of fifteen items, across eight principles.

Evaluation of Readability Levels
The readability levels of the English content of the MMPD v2 site was evaluated by the researchers
using four readability level tools: Flesch Kincaid, Gunning Fog, Simple Measure of Gobbledygook
(SMOG) and Dale-Chall. Four measures were used to ensure a comprehensive evaluation because
not all readability tools assess the same criteria.
The readability of the Italian information was evaluated using the Italian Read-IT Dylan Text Tools 33
and the Italian Translated Readability Analyser 34. The researchers were unable to locate a tool to
evaluate readability in Macedonian. Text from each page of the website was copied and pasted into
an appropriate tool, which provided the readability scores. All the identified tools are widely
available, quick and easy to administer

RESULTS
This section provides a summary of the results obtained from each test and evaluation.

Google Analytics
During the pilot web-log data were collected through Google Analytics. There were 12,616 page
views across 3,117 sessions. Approximately 10% of these visits were attributed to return visitors
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(n=302). The average visitor viewed 4.05 pages and stayed on the site for 2.13 min. While the
majority of site visitors came from Australia (n=1,155; 37.05%), there were also visitors from other
countries, including the USA (n=622; 20%), China (n=124; 4%), Japan (n=66; 2%) and South Korea
(n=52; 2%), the UK (n=50) and Italy (n=34). The majority of visitors accessed the site through a
desktop computer (94%; n=2,928) using the internet browser Chrome (67%; n=2,082).

Survey Monkey Evaluation
The online evaluation survey was completed by 70 site users; however, as respondents were not
required to complete every question, individual response rates for questions varied. Most
participants were between 45 and 64 years old (77%; n=49), female (84%; n=54), employed either
full-time (67%; n=43) or part-time (22%; n=14), had completed tertiary studies (97%; n=62), and
lived in Australia (100%; n=64). The respondents were mainly service providers and not informal
carers of someone living with dementia.
The majority of participants were experienced internet users, having used the internet for more than
five years (97%; n=61), rated themselves as “very comfortable” using the internet (73%; n=46), and
used the internet or email for more than 15 hours each week (60%; n=38).
The majority found the information on the website trustworthy (94%; n=61). Nearly one-fifth of the
sample spoke a language other than English at home (19%; n=12) and most of these participants felt
that the information on the website would be useful to people from their cultural background (97%;
n=62).
The total mean-converted score for the usability questionnaire (PHWSUQ) was 77% (Table 1).
Ranking of individual domains were similar, with ‘satisfaction’ scoring highest (78%) and ‘usefulness’
scoring lowest (76%).
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Table 1: Perceived Health Website Usability Questionnaire Total and Subscale Mean Scores
Range

Mean (SD)

Mean

*

Satisfaction

5 – 35

27.3 (7.15)

Converted
78%

Ease of Use
Usefulness
Total

3 – 21
3 – 21
11 - 77

16.1 (3.73)
15.9 (4.73)
59.2 (13.42)

77%
76%
77%

*

Mean value/highest possible score x 100 = total percent

User Testing
A convenience sample of ten participants (age range: 26 - 79 years; mean age 51.8 years) completed
the user testing which is a sufficient number to detect 85% of usability problems 35. Participants
were informal carers of people diagnosed with a dementia; all spoke English at home; the majority
were born in Australia (90%); and four were male (40%). Nine participants had used the internet for
more than five years and just over half the participants reported using the internet more than 10-15
hours a week (60%). All participants were willing to be recorded during the user testing process.
The first task required the language settings on the website to be changed, which was only
successfully completed by 60% of participants. The second task required participants to locate the
site map, and then navigate to the page titles ‘Generic Medications’. This task was completed by
90% of participants, all within a relatively short time. Task 3 required participants to use the ‘Site
Map’ or ‘About Us’ pages to try and find a contact number. This task was only completed by two
participants, giving the task a total successful completion rate of 20%. For Task 4, most participants
(90%) were unable to locate where to subscribe for email updates. The final task – ‘name one
benefit of the Blister Pack medicine system?’ had a 50% completion rate.
It should be noted that numerous variables affected task completion time, and no doubt impacted
the successful completion of the tasks. These variables included the presence of children, phones
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ringing, and the telling of personal stories. One participant failed to successfully complete any of the
tasks. It was noticeable that participants who reported over 10 hours of internet usage per week
were more successful in completing the tasks.
User Testing was facilitated by use of dedicated software which recorded each session. However, the
software appears as a pop-up window, on top of the website and this confused some participants.
Future research using this software should include a short task prior to beginning the user testing to
help overcome this confusion. Further, the research was undertaken on the researchers’ computers
which the participants were not familiar with. This may have hindered their ability and confidence in
performing the set tasks.

Focus Groups and Interviews
A number of focus groups and interviews were conducted with carers from diverse backgrounds:
English (three focus groups; n=16; females=15/94%), Italian (one focus group; n=6; females=5/83%)
and Macedonian (nine interviews; females=2/22%). Data from the interviews and focus groups were
combined and analysed, in response to the question prompts.
Participants found the site content to be useful and comprehensive. Experienced informal caregivers
stated they knew most of the information already but thought that new caregivers would benefit
from the content. They also reported that people in the early stages of dementia could use the site
to maintain independence.

 “Look, it’s great, I think that it will be useful for the older generation, and especially the
Macedonian community...” (Macedonian language group)
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 “This is extremely useful for people that haven’t been through it (looking after a PLWD)) and
don’t know it (how to deal with it), (the resource) has got good points and good information,
it is extremely useful.” (Macedonian language group)

 “Content is familiar to us as experienced caregivers, we knew it all, but it would be very
helpful for new carers. Some things were new however like the crushing tool so we can find
out about that now when the time comes.” (Italian language group)

Several participants commended that the font size, contrast and the use of ‘plain language’, aided
their reading and understanding. Participants suggested using images showing greater diversity with
regards to gender, age and cultural differences.

 “And more visual I don’t think [there] is enough visuals, I don’t think [there] is enough
graphics, like pictures, or even like cartoonish sort of things explaining a little bit more than
words.” (Macedonian language group)

 “People seem to be getting younger and younger developing it [dementia]… So I feel that
slanting a picture like that is assuming that you have to be old to get dementia…” (English
language group)

Overall, participants from an English speaking background found the language and wording of the
website clear, succinct and acceptable but some participants commented that the content was
repetitive and that the site contained too much information.
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 “There’s plenty of details there; I probably think that we need to sort of cut it down a little
bit, well people with, people that are looking after people with dementia or sufferers I think
that they need something that is clear and short.” (Macedonian language group)

 “I found that it was really good plain English, and because you know I have always been aware of
vision problems,... audio is just fantastic, a big tick in my eyes....” (English language group)

There were mixed responses regarding the understandability of the Italian and Macedonian text and
audio information. Younger, second generation caregivers found the Italian hard to understand or
spoke a different dialect so were not familiar with some words used.

 “The Italian was hard with the long words.” (Italian language group)

 “I’m from Calabria so I couldn’t understand half the words (in Italian) but I could follow it in the
English so it was ok.” (Italian language group)

Older participants, however, liked the translations and could understand it easily. They pointed out
that many older Italian women, especially those from the south of Italy, did not attend school so
cannot read or write. They felt the audio version would be helpful for these groups.
Macedonian participants mostly found the translation to be too formal and suggested the language
be amended to reflect a more colloquial style to improve understanding.

 “Just what I said before the way is written and formatted, maybe a little bit clearer, more dot
points, and I think a lot less jargon.” (Macedonian language group)
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 “For me, because of that very literal Macedonian translation was very difficult to understand,
but I did understand it but took some thinking about what was being said.” (Macedonian
language group)

Italian and Macedonian participants were concerned that, in the current online format older people
would not be able to access the site as they did not know how to use computers or access the
internet.

 “Not sure how well used the resource will be for the older carers who I suspect may not be
well versed in using this sort of media however I think having things online is the way to go in
the future.” (Italian language group).

Macedonian caregivers also wondered how caregivers would find out about the site. Additionally
they were concerned that the ongoing stigma around dementia would result in few Macedonian
people accessing the site. English speaking participants suggested an app version be developed for
use on mobile devices to increase accessibility.

 “I was wondering about an app because so many people are on their smart phones
everywhere they go…” (English language group)

Quality and Suitability of Information
Analysis by researchers of the MMPD v2 site for quality and suitability of information, found it to be
both very reliable and provide superior materials (Table 2). Some minor discrepancies in site design
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were identified through the review process. This included the following missing items: date the
website was created, date the page was updated, contact information and some missing developers
credentials.

Evaluation of Readability Levels
The results of readability levels ranged from grade six to college level (Table 2).

Table 2: Readability Scores and Evaluation Scores and Ratings of the Managing Medicines for
People with Dementia v.2
Score

Interpretation

Flesch Kincaid

8.7

Grade 8 level

Gunning Fog

15.4

College junior level

Simple Measure of Gobbledygook (SMOG)

20.9

Grade 8 level

6.8

Grade 7/8 level

44.0

College level

59.4

Difficult to read for those with
middle school education
Scale ranges from easy –
average - hard

Readability Tools - English

Dale-Chall
Flesch Kincaid Reading Ease
Readability Tools - Italian
Italian Read-It
Italian Translated Readability Analyser

Average

Evaluation Tools
Health-Related Web Site Evaluation Form

93%

Suitability Assessment of Materials (SAM)

Superior

Health on the Net Foundation Checklist (HONcode)

Very
Reliable

>90% Excellent
75-89% Adequate
<75% Poor
70-100% Superior
40-60% Adequate
0-39% Not Adequate
Very Reliable
Reliable
Unreliable
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DISCUSSION
Data collected from the evaluation surveys during the pilot showed that site users were generally
satisfied with the MMPD v2 site. While respondents were primarily service providers their

feedback is valid as they are likely to refer carers to support tools that they themself find
useful. Findings from the focus groups and interviews were also generally positive. After careful
consideration of all of the results obtained through the evaluation process, it is recommended that
the following changes should be considered and addressed where possible:


inclusion of a search tool;



use of larger navigation icons;



use of subheadings;



a dedicated contact page;



use of more diverse images;



addition of the date the page was last updated;



information on the site authors;



improving readability through reducing the use of long sentences;



review of Italian and Macedonian translations

The low readability results are consistent with other research looking at health and educational
materials on dementia which found that most are written at high reading levels 36–39. Research
shows there is increasing concern about the inconsistency between scores when evaluating the
same text using different readability tools 38,40. This problem is compounded by different formulas
based on syllables, words and sentences. In addition, font size, font type, illustrations, and pictures,
as well as word length and sentences also influence readability levels 36,37. Inevitably, some of the
medical terms, such as ‘Alzheimer’s’, will have affected the readability scores. Although the
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readability levels were relatively high it is worth noting that audio versions of the information are
available in each language, making the information more accessible to people with limited literacy.
The use of multiple methodologies provided comprehensive site testing that is likely to have
identified the majority of usability issues. While convenience samples were frequently used, which
would normally limit generalisability, it is likely that the number of different evaluations conducted
will have ensured that the majority of issues were picked up. Ideally, these methods would have
been employed sequentially, with the user testing being conducted prior to site evaluation.
However, their use here reflects research in a real world setting with tight deadlines and limited
available funding.
Many of the evaluation tools employed throughout the testing are freely available and easy to
deploy. For instance, Google Analytics was easy to set up and provided information pertaining to site
usage during the pilot period and provided some understanding of user characteristics. Similarly the
readability tools are all freely available online.
Participants from both the Italian focus group and Macedonian interviews raised a few concerns
about the translation of the materials. This was unexpected as all translations had been undertaken
by professional interpreters employed by the local health service and thus warrants further
investigation. It is possible that the interpreters used a more formal form of the languages, more
characteristic of older generations, than what the younger participants were accustomed to.
Once the recommendations put forward here have been addressed, it is suggested that the future
sustainability and promotion of the site needs to be explored. Future iterations of the MMPD site
should seek to include materials in other prevalent community languages. It is most likely that this
will only be successfully achieved through partnership with other national and international
organisations. Finally, the need and appropriateness of providing this information on a mobile app
platform, for this audience, should be explored.
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CONCLUSION
This paper reported the findings from an evaluation process, which was operationalised to assess
the MMPD v2 site. The evaluation methods used in this study explored both the information
content, usability and website design features of the site. The use of multiple methodologies
provided robust testing that is likely to have identified not only the majority of usability issues but
also the strengths of this web-based information platform. Addressing the issues identified by the
analytical tools will serve to enhance the accessibility of a website designed to ensure that carers
from diverse backgrounds receive appropriate information and support to care for their family
members. This innovative use of multiple methodologies provides an assessment template that can
be used to evaluate the design of future health care-related websites, including those intending to
reach people from non-English speaking backgrounds.
This process has demonstrated the feasibility and usefulness of providing an online information
resource for informal caregivers of PLWD, including those from diverse backgrounds. Similar
resources could be developed using the same process, to address other identified needs of carers
such as decision aids regarding driving with dementia.
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